The number of cells and metabolic activity of male and female human preimplantation embryos were examined to determine whether male embryos are more advanced than female embryos following in vitro fertilization (IVF). The metabolic activity of embryos fertilized normally was assessed daily by non-invasive measurement of pyruvate and glucose uptake and lactate production between days 2 and 6 after insemination. On day 6, the numbers of nuclei from the trophectoderm and inner cell mass of blastocysts were counted by differential labelling and fluorescence microscopy. 
Introduction
Sexual dimorphism at pre-and postnatal stages of development has been recognized in several mammals. For example, Karn and Penrose (1951) examined 13 000 new-born human babies and found that males were on average 100 g heavier than females. This early difference is thought to be caused by the effects of androgens and other male-specific hormones which are later responsible for the development of the secondary sexual characteristics. Similarly, Pedersen (1980) , who measured body length and skull diameter of fetuses, reported that between weeks 8-12 female fetuses are delayed by one day compared with male fetuses and that the difference increased to 6-7 days at term. Furthermore, extrapolation suggests that this divergence begins a few weeks after conception, that is, before gonadal differentiation and the production of hormones.
Differences between male and female embryos have been demonstrated as early as the preimplantation stage. Tsunoda et al (1985) classified mouse embryos into slow, medium and fast developing groups at the time of blastocoel formation.
Embryos from each group were transferred to separate pseudopregnant recipients. At birth, there were more females (80%) in the slow developing group and more males (71%) in the fast developing group. More recently, Valdivia et al (1993) confirmed this difference by identifying the sex of preimplan¬ tation embryos directly by DNA amplification of Y-specific sequences using the polymerase chain reaction (PCR). Increased numbers of cells in male blastocysts of the CDl mouse strain were reported by Burgoyne (1993) and by Peippo and Bredbacka (1995) in mouse embryos cultured in vitro. Similar observations have also been reported for bovine embryos (Avery, 1989; Avery et al, 1989 Avery et al, , 1992 Xu et al, 1992; Yadav et al, 1993) and for pig embryos (Cassar et al, 1994) .
The development of in vitro fertilization (IVF) for the treatment of infertility provides an opportunity to examine whether there are similar differences in the rate of development of human male and female embryos. Recently, Pergament et al (1994) (1984, 1985) and Rutherford et al (1988 (Fig. 1 Mean number of cells in the trophectoderm and inner cell mass was greater in male than in female embryos, although the differences were not significant (Fig. 2) . Similarly, the ratio of trophectoderm to inner cell mass cells between male and female embryos was not significantly different (1.74:1 and 1.96:1, respectively). The percentage difference in the number of cells (Fig. 3) is about 4.5 h throughout this period.
Metabolic measurements from day 2 to day 6 Pyruvate and glucose uptake, and lactate production by embryos that developed to the blastocyst stage between days 2 and 6 are given (Fig. 4) . Male embryos had a significantly higher pyruvate uptake compared with female embryos from day 2 to day 5 (P < 0.001 on days 2-3, and < 0.05 on days 3-4 and 4-5, Fig. 4a ). This difference was not present on day 6. On days 2-3 and 3-4, glucose uptake was similar in male and female embryos, but on days 4-5, glucose consumption and lactate production were significantly higher in male embryos (P < 0.05, Fig. 4b, c) . Although male embryos main¬ tained this higher glucose uptake and lactate production to days 5-6, these differences were not significant. Time after insemination (days) Fig. 4 (Ao et al, 1994) . SRY is a critical determinant of testis formation (Koopman et al, 1991; Ferguson-Smith, 1992) and has been shown to be a transcription regulator (Sinclair et al, 1990; Lovell-Badge, 1992) 
